The traditional input-output table reflects the intermediate flows between industries and allows for the calculation of the main indicators of the System of National Accountig, e.g. the Gross Domestic Product (GDP).
Introduction
Women's and men's employment related work patterns differ significantly in modern societies. This is particularly true with regard to the weekly work time, occupational group, fields of responsibility and precariousness of the employment.
The presented study aims to identify women's and men's work pattern and value gender-specific work loads in a first step. Women's and men's inputs for paid and unpaid work can be determined from the findings of the recent time budget survey and the German micro-census (Statistisches Bundesamt 2003) . Empirical work of the Institute for Employment Research (IAB) and specific analysis of the Federal Office of Statistics further allow for the classification of paid work by industries and employees' educational achievements (Wanger 2006, Kromer and Opitz 2004) . Thus, the valuation of women's and men's paid work can be based on their educational achievements and the average labour productivity of the corresponding industries.
In so doing, gender-specific attributes can be incorporated into traditional input-output-analysis, which allows for a first estimate of a gender-specific input-output table for Germany and the identification of women's and men's contributions to GDP.
Although the approach to identify gender-specific input-output tables is illustrated for the German economy, the model could be applied for any economy if detailed time use data and input-output tables are available. Studies and empirical work of statistical offices in Austria and Switzerland suggest that similar gender-specific distribution of work can be observed in these countries (Franz 1996 , Bundesamt für Statistik 2005 . Presuming similar professional careers, gender-specific input-output tables for the Austrian and Swiss economy can be assumed to follow, in general, the structure identified for the German society. More detailed studies would, of course, be necessary to confirm or disprove this hypothesis.
Gender-Specific Working Inputs

Women's and men's volume of work
Considering the year 2000, women account for approximately 51% of the population and 49% of the work force (adults younger than 65 years) in Germany. However, due to a smaller participation rate compared to the male population, female employees just make up for about 46% of all employees. Considering the volume of professional work, the high relevance of part-time work further reduced the women's share.
Men's average net annual working time amounts to more than 1,700 hours per employee. By contrast, women's average annual working time is below 1,200 hours per employee. Thus, women's volume of paid work amounts to 20.6 billion hours. This refers to about 36% of the total volume of paid work (56.7 billion hours) (Wanger 2006) .
Empirical findings of the Institute for Employment Research allow for the assignment of men's and women's working hours to 71 industries (Wanger 2006 , Schaffer 2007 . Table 2 summarises gender-specific working inputs for 12 sectors. This level of aggregation corresponds to aggregated tables published by the Federal Office of Statistics (e.g. Statistisches Bundesamt 2001) .
With the exception of health and educational services which rely, in the majority, on women's labour inputs, men's labour inputs clearly exceed women's working hours. This is particularly true for mining and energy, the production of metal products, machinery and vehicles as well as construction services, where men's inputs account for more than 80% of total working inputs.
Quality of work
The analysis of working inputs would be incomplete without taking into account the quality of work that is considered to determine the genders' labour productivities. Under the classical assumption the quality of work would be reflected by wages, which equal marginal products (Jorgenson, 1990; Jorgenson and Fraumeni, 1992) . However, empirical findings point to a strong imbalance of wages paid to female and male full-time employees with similar fields of responsibility (Holst and Schrooten, 2006) .
As a consequence thereof, the study at hand supposes that productivity rises with the level of education. This in turn, demands for a ranking of qualification levels. The ranking follows the International Standard Classification of Education (ISCED). Highly qualified personnel with at least the first stage of tertiary education (ISCED 5A, 5B and 6) makes up for about 25% of the employees. About 17% of the employees dispose of no occupational education (ISCED 1 and 2). The remaining employees (58%) finished apprenticeship (ISCED 3A, 3B and 4).
Accounting for different levels of education demands for a weighting of the genders' labour input, for example, according to the annual depreciation of the persons' accumulated time use for educational activities. The model of depreciating time of education, which was introduced by Stahmer et al. (2003) , corresponds to the economic concept of reproducible capital. Thus, the same rate of annual depreciation is applied in real time, using the different elements of Wanger (2006) education. Depreciation on education is cumulative; this means a university degree includes the time depreciation of kindergarten, primary school, university entrance qualification and studies at university (Schaffer and Stahmer 2006b ). Table 3 shows the employees' net working hours, men's share and the corresponding weighting factors by ISCED group. The application of the weighting process enables a more reliable estimation of the employees' share in the industries' gross value added. The standardised weights result from the division of the original weighting factors by 285 which corresponds to the finalisation of secondary school. Thus the working hours of employees who finished secondary school but dispose of no further occupational education are weighted with factor 1.00. Most members of ISCED group 2 dispose of this degree. However, some successfully finished secondary modern school which leads to a weighting factor of 1.10. Thus, the average weighting factor attached to working inputs of employees with educational achievements according to ISCED 2 amounts to 1.03.
The labour productivity of employees with a university degree (ISCED 5A, weighting factor 2.67), for example, is assumed to be about twice as high as the productivity of employees with a qualification level according to ISCED 3B (weighting factor 1.26). The average weight of the employees' net paid working time comes up to 1.51.
Men's share is particularly high in case of highly qualified employees. In contrast, women's contribution is highest among employees with educational attainments that correspond to ISCED 2 and 4. Thus, men's average labour inputs are weighted slightly higher compared to women's net paid working hours.
The multiplication of working hours by gender and industries with the weighting factors allows for an identification of gender-specific weighted working hours. In general, the employees' average qualification exceeds ISCED 2 level, which corresponds to a weighting factor of 1. Thus, weighted working inputs, which amount to approximately 84.0 billion hours, clearly outrange actual working hours of about 56.7 billion hours. However, for reasons of comparison, total weighted working hours should equal actual working time. For this reason, a simple process of standardisation is applied in a final step (Schaffer 2007) .
Columns (5) and (6) of Table 4 give an overview on the industries' different educational requirements. In addition, the weighting procedure allows for an identification of genders' weighted working hours (columns (1) and (4)).
Weighted working inputs of female employee significantly decrease in fields that demand for employees with overaverage educational attainments, namely ''Health and educational services'' and ''Financing and business related services''. By contrast, weighted working hours related, for example, to ''Construction services'' decrease by about 8.3% compared to unweighted labour inputs. This points to the fact that employees show, in average, lower educational attainments compared to employees of other industries. However, women's weighted share rises slightly. This points to the fact that women's educational attainments exceed average qualification levels of male employees with regard to ''Construction services''. Both under-average qualification requirements of ''Construction services'' and women's rising share can be explained by the industry's strong dependence on physical work that is, in the majority, done by male employees with under-average educational attainments.
Women's and Men's Role in the Economy
Gender-specific input-output tables
In order to combine women's and men's volume of work with monetary input-output data, weighted working hour coefficients by gender (T SAM ) are derived from the division of sectoral weighted working hours with the production value of the corresponding industry. Subsequently, men's and women's total amount of weighted working hours, necessary to satisfy final demand for domestically produced goods T dom , can be calculated according to equation ( t i : Vector (n elements) of weighted working hour coefficients differentiated by gender. The vector results from the division of working hours related to n (¼71) branches' by the corresponding production values. T SAM : s Â n matrix of weighted working hour coefficients by s (¼2) groups of employees (men and women).
I: Unity matrix. A dom : n Â n monetary matrix of input-coefficients (domestic production of the German economy in 2000). Y dom : n Â n diagonal matrix of (total) monetary final demand of domestic production (by n commodity groups). T dom : s Â n matrix of men's and women's direct and indirect contributions (measured in weighted working hours) to satisfy final demand (separated by n industries). T dom shows women's and men's direct and indirect weighted working hours by industries, necessary to satisfy final demand. The results enable the identification of women's and men's ratio of direct and indirect labour inputs by 71 industries.
These shares are multiplied with the industries' monetary outputs, given by the traditional input-output table for domestic production (Statistisches Bundesamt 2005). In doing so, it is assumed that each of the 71 industries produces homogeneous outputs and that gender-specific shares hold for total production of the chosen industry. Thus, any output of industry j is multiplied with the corresponding gender-share, no matter if the produced goods are delivered to any of the 71 industries or if the outputs satisfy the different categories of final demand. This procedure allows for the estimation of women's and men's contributions to the industries' outputs in money values. Due to limited data availability, the study supposes similar gender-shares in the case of foreign production. Based on this assumption, women's and men's shares in imports are calculated in the same way. However, the relative shares are multiplied with the sectoral flows, which are given by the official import matrix (Statistisches Bundesamt 2005) .
In order to estimate gender-specific contributions to sectoral net value added, women's and men's direct weighted labour inputs, calculated in chapter 2, are taken into account. Considering, for example, ''Construction services'' women's share of net value added is assumed to amount to 9.6%, which corresponds to the share of women's weighted labour inputs (see Table 4 ).
The next step foresees the gender-specific assignment of depreciation, which just defines the difference between gross and net value added. Based on the assumption that the utilisation of capital goods is independent from the employees' gender attributes, the depreciation is split up according to the weighted working hours as well. Thus, women's contributions to the GVA of ''Construction services'' still account for 9.6% of total GVA. It should be noted that the calculation of gender-specific GVA shares is done at disaggregated level. Therefore, gender-specific shares of GVA equal the corresponding shares of weighted working hours for each of the considered 71 industries. Nevertheless, shares might differ slightly after the process of aggregation. These deviations can be explained by different labour productivities of branches that are summarized to one industry at aggregated level.
Finally, Tables 5 and 6 present women's and men's input-output tables at aggregated level for the German economy in the year 2000 (domestic production). The total input-output table results from the combination of women's and men's input-output tables by simple summation of the corresponding cells.
Benefits and frontiers
The calculation of gender-specific input-output tables provides a better insight into women's and men's role in the German economy. At disaggregated level (71 industries) women's contributions to intermediate production, for example, range from 15.0% (Construction services consumed by transport services) to 55.0% (Veterinery care services consumed by agriculture). Women's average share of intermediate domestic production adds up to 29.2%.
Considering final demand, women's domestic direct and indirect contributions to meet consumers' amount to 19.4% for gross fixed capital formation, 24.3% for exports, 36.1% for private consumption and finally approximately 45.0% in case of public expenditures. In total, women's GDP, defined as the sum of women's total contributions to final demand (including ''taxes less subsidies'' on products) less total imports, makes up for approximately 675.7 billion Euro-just 33.3% of Germany's GDP in the year 2000 (2030.0 billion Euro) (Schaffer and Stahmer 2006b ).
On the one hand, women's and men's input-output tables clearly add to the descriptive strengths of input-output analysis. On the other hand, the gender-specific analysis fails to fulfill one of the main input-output premises. Though women's and men's total inputs equal total outputs, gender-specific sectoral inputs deviate from corresponding outputs. In general outputs exceed inputs by less than 5% or vice versa. However, women's inputs significantly exceed outputs in case of ''Construction services''. In contrast, women's outputs assigned to ''Education, health and social work services, sewage and disposal services'' are clearly higher compared to corresponding inputs.
Deviations can be explained by women's (or men's) different sectoral labour inputs. With regard to ''Construction service'' women's weighted working hours account for only 9.6% in this industry. All the same, their weighted share in any industry, which delivers intermediate inputs to ''Construction services'' are considerably higher. In contrast, women's shares in branches that provide intermediate inputs for ''Education, health and social work services, sewage and disposal services'' are significantly lower compared to weighted shares of this industry. Absolute deviations, which can be identified for women's and men's input-output table, cancel out each other, if both tables would be combined to one table by summation of each cell.
If, besides deviations between sectoral inputs and outputs, gender-specific input-coefficients would be calculated, these would fail to identify the economy's technological structure. Since women's and men's working inputs rely on the very same technology, the gender-specific coefficient should rather be considered diversified labour inputs. Thus, they show women's and men's inputs to produce one unit of output.
From a theoretical point of view, substitutability between women's and men's working inputs should be perfect. Any work performed by men could in principle be done by women and vice versa. In fact, qualification levels of male and female employees have strongly converged in recent years (OECD 2005) . But despite the clear trend of convergence in educational achievements, female students have even outscored male students at German universities in recent years, the majors still differ significantly. While male students have a clear affinity towards engineering studies, female students clearly prefer studies of social or medical science (VDI 2005). Thus, diversified labour inputs might indeed be relatively stable.
Conclusions
Women, account for approximately 49% of the work force in Germany. However, due to a significantly lower participation rate and relatively strong preferences for part-time employment, women's share in employment related working hours just amounts to 36.3%. Empirical findings show that female employees are, compared to male employees, affiliated more often to labour-rather than capital-intensive industries. Furthermore, educational achievements are slightly lower compared to men's average qualification levels. This, in turn, leads to slightly lower labour productivities assigned to women's working hours compared to men's labour inputs. Therefore, women's contributions to GDP make up for one third (33.3%) of total GDP. According to the gender-specific input-output tables, women's contributions to intermediate production account for approximately 29.2% of domestically produced goods.
Considering production branches, men's working inputs are particularly high in the case of producing capital goods and exports. Thus, male employees contribute over-average to Germany's role as exporting country and to capital accumulation. In contrast, women's role is of utmost relevance in the field of educational and health services. Therefore, women are particularly strong in branches related to building up and maintaining human capital.
Women's and men's role in the case of unpaid work points in the same direction. Following the German microcensus and the recent time budget survey, men's unpaid work is specifically high in terms of technical work (such as gardening, repair work and other do-it-yourself activities). In contrast, women's role is outstanding in the case of care services (Schaffer and Stahmer 2006a, BMFSFJ and Statistisches Bundesamt 2003) . Thus it can be concluded that both men and women significantly contribute to the functioning of the economy and the society.
